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Abstract:

Treatment of patients taking anticoagulant therapy (ACT) and antiplatelet therapy (APT) is a daily challenge for doctors of
all specialities, and a special problem is the adequate care of these patients in the immediate perioperative period during
vascular surgical procedures. This paper presents the current findings and recommendations on the perioperative use of
ACT and APT and considerations of therapeutic modalities in frequent clinical cases of vascular patients. An overview of the
most commonly used anticoagulant and antiplatelet drugs in clinical practice is also presented.

Vascular surgical patients represent a population of patients in whom platelet coagulation and aggregation mechanism
are dysregulated in many cases. There is still no broad consensus and unequivocal evidence that can direct the physician
towards the right modality of therapy. The final decision rests with the physician, who should, based on the individual as-
sessment of each patient, determine the risk and thus determine the modality of anticoagulant and antiplatelet therapy.
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1. INTRODUCTION

Treatment of patients taking anticoagulant therapy (ACT) and/
or antiplatelet therapy (APT) is a daily challenge for doctors
of all specialities, and the adequate care of these patients in
the immediate perioperative period during vascular surgical
procedures represents a unique problem?*. Discontinuation of
therapy may increase the risk of thromboembolic events dur-
ing and after surgery, while continuing therapy may increase
the risk of bleeding during surgery and cause several other
adverse events in the immediate postoperative period?:.
Therefore, the question arises in which situations the thera-
py should be stopped, and when it is necessary to extend the
use of anticoagulant and antiplatelet drugs in the immediate
perioperative period.

In planning elective operative procedures, the surgeon
must address whether AK therapy should be paused, contin-
ued or bridged with heparin or low-molecular-weight heparins
(LMWHs). This decision is influenced by several factors, such
as various patient characteristics (kidney function, indications
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for ACT, age, history of bleeding or thromboembolic events),
as well as surgical factors (risk of perioperative bleeding etc.)?.

2. AETIOLOGY AND EPIDEMIOLOGY

Atrial fibrillation (AF), deep vein thrombosis (DVT) and pulmo-
nary embolism (PE) are the main indications for prescribing
ACT. AF is the most common long-term cardiac arrhythmia in
adults. In the US alone, between 3 and 5 million people suf-
fer from AF, and estimates are that this number will increase
to 8 million by 2050, while the number of patients with AF
in Europe could be almost 18 million by 2060>°. The trend of
increasing prevalence and incidence of AF will continue in the
next 30 years, especially in countries with a medium sociode-
mographic index®.

APT is the basis of the treatment of patients with cardi-
ovascular diseases. Patients undergoing percutaneous coro-
nary intervention (PCl) are usually on dual antiplatelet therapy
(DAPT), as well as patients with a previous history of stroke,
aortocoronary bypass, essential thrombocytosis, etc'. Acetyl-
salicylic acid (ASA) is one of the most commonly prescribed
drugs in the world and the most commonly prescribed anti-
platelet drug in the treatment of cardiovascular and cerebro-
vascular diseases’. More than 30% of people over the age
of 50 in the USA have been reported to use ASA to prevent
adverse cardiovascular events®. DAPT, on the other hand, in-
volves combining ASA with a P2Y12 inhibitor (clopidogrel, pra-
sugrel, ticagrelor)®. Based on estimates from 2015, between
1.4 and 2.2 million patients annually have an indication for
DAPT after PCl or myocardial infarction (Ml) worldwide. Based
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Table 1. Properties of the most commonly prescribed antiplatelet drugs

Irreversible | Time required

Drug Class Mechanism of action Met.hod. of Elimination Ll eD eI EEYE
application of platelet of platelet

aggregation function
ASA Salicylates COX inhibition oral Liver Yes 30% in 48h
Clopidogrel  Thienopyridines P2Y12 receptor blockade oral Liver Yes 40% in 72h
Prasugrel Thienopyridines P2Y12 receptor blockade oral Liver Yes 48-72h
Cangrelor ADP analogue P2Y12 receptor blockade [AYA Plasm No 60-90 minutes
Ticagrelor CPTAP P2Y12 receptor blockade oral Liver No 50% in 24h
Dipyridamole  PDE inhibitor PDE inhibition oral Sl UGG s No 48h

recirculation

Cilostazol PDE Il inhibitor PDE Il inhibition oral Liver No 48h

2 Modified according to Hall et al. ** ADP - Adenosine diphosphate; ASA - Acetylsalicylic acid; COX - Cyclooxygenase; CPTAP - Cyclopentyltriazo-

lopyrimidine; IV - Intravenous; PDE - Phosphodiesterase.

on more than 35 randomized clinical trials, which included
more than 225 thousand patients, it was concluded that DAPT
is among the most common treatment options in the field of
cardiovascular medicine®. An overview of the most commonly
used antiplatelet drugs is given in Table 1.

3. PHARMACOLOGY

3.1. Antiplatelet drugs
3.1.1. Acetylsalicylic acid

Small doses of orally administered acetylsalicylic acid irrevers-
ibly inhibit platelet cyclooxygenase (COX) 1 and 2 (significantly
more inhibits the COX-1 isoenzyme), thereby preventing the
enzymatic creation of thromboxane A2, a strong activator of
platelet aggregation and vasoconstriction”!. Although a daily
dose of 30 mg is sufficient to completely inhibit COX-1 in plate-
lets, a daily dose of 75-150 mg for long-term prevention and
a daily dose of 150-325 mg for rapid and complete inhibition
of platelet aggregation is recommended in cardiovascular pa-
tients*.

3.1.2. Nonsteroidal anti-inflammatory drugs

Nonsteroidal anti-inflammatory drugs (NSAID), unlike ASA, re-
versibly inhibit COX-1 and COX-2 isoenzymes. Their effect on
platelet function is short-term and normalizes within three
days. However, this can vary between different drugs in the
group. For short-acting drugs such as ibuprofen, diclofenac
and indomethacin, 50% of platelet function is restored by 6
hours after the last dose and normalizes after 24 hours’1%12,

3.1.3. Thienopyridines (Clopidogrel and Prasugrel)

Drugs from this group achieve their antiplatelet effect by ir-
reversibly inhibiting the P2Y12 receptor on platelets, thus
preventing the binding of adenosine diphosphate (ADP) and
platelet activation mediated by it”°. Clopidogrel is not used
as the first-choice drug in monotherapy unless there is a prov-
en hypersensitivity of the patient to ASA®*2, However, hew
studies show the advantage of clopidogrel monotherapy com-
pared with ASA in reducing mortality and morbidity in patients
after PCl with drug-eluting stents (DES)™. According to numer-
ous studies, prasugrel has been shown to be a superior drug

compared to clopidogrel in terms of inhibition of aggregation,
but not in terms of the risk of bleeding, which is higher with
this drug compared to clopidogrel**4. Due to the irreversible
mechanism of action, it is recommended to discontinue these
drugs 5 to 7 days before elective non-cardiac surgery>*.

3.1.4. Ticagrelor and cangrelor

This group consists of relatively new drugs with different
mechanisms of action compared to the drugs known so far. Ti-
cagrelor is an orally administered reversibly binding agent that
selectively and potently blocks ADP-induced P2Y12 receptor
signalling”°, Cangrelor is a drug that is administered intrave-
nously, it is a strong and directly acting platelet ADP inhibitor,
with a rapid onset of action. Due to the interaction of me-
tabolites of thienopyridine antiplatelet drugs with cangrelor,
caution is necessary when transferring patients to clopidogrel
or prasugrel therapy; this should be done only after the can-
grelor infusion has been stopped to ensure P2Y12 inhibition’.

3.1.5. Glycoprotein lib/llla inhibitors

Drugs that directly block the glycoprotein (GP) llb/Illa recep-
tor have been shown to be more effective in inhibiting in vivo
platelet aggregation than ASA and clopidogrel and are associ-
ated with superior early clinical outcomes in patients with cor-
onary artery disease and those undergoing PCl. Three drugs
from this group, that have been approved by the Food and
Drug Administration (FDA) are abciximab, tirofiban and epti-
fibatide’.

3.2. Anticoagulant drugs
3.2.1. Vitamin K antagonists (coumarins)

The most commonly used drug from this group is warfarin,
which has been on the market for over 50 years®®. Its mech-
anism of action is based on the inhibition of the enzyme re-
sponsible for the conversion of vitamin K from oxidized to the
reduced form. Vitamin K, on the other hand, is a necessary
cofactor in the carboxylation reaction that leads to the activa-
tion of coagulation factors Il, VII, IX and X*. In practice, warfa-
rin is a drug whose therapeutic dose is difficult to achieve, due
to a large number of pharmacological interactions and genetic
variations that can affect its metabolism. *’.
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3.2.2. Direct-acting oral anticoagulants (DOACs)

The basic mechanism of action of these drugs, which include
rivaroxaban, apixaban and edoxaban, is direct inhibition of fac-
tor Xa. In addition to them, this group of drugs also includes a
direct thrombin inhibitor, dabigatran®®. The advantages of pre-
scribing DOACs are their short half-life and quick onset of ac-
tion, which allows for the easier interruption and resumption
of therapy after the operative procedure and does not require
monitoring of the international normalized ratio (INR), which
is an advantage compared to warfarin'®. However, these drugs
accumulate in patients with impaired renal function, there
are no widely available tests to monitor their anticoagulant
activity, and there are no widely available specific antidotes
for neutralization in case of overdose and/or severe bleed-
ing'®. Only idarucizumab is currently available as an antidote
to dabigatran. While for other DOACs, the antidote ciraparan-
tag (aripazine) is in the final phase of testing. Adnexanet alfa
is used as an antidote in the case of rivaroxaban and apixaban
overdose, and the results of randomized studies for this drug
are expected in the coming years.

3.2.3. Unfractionated heparin

By binding to antithrombin III (AT-11), the anticoagulant effect
of heparin is realized. The complex formed by heparin and AT-
Il leads to irreversible inhibition of thrombin, as well as fac-
tor Xa%. Anticoagulant response to heparin administration is
monitored using activated partial thromboplastin time (aPTT).
Major complications of unfractionated heparin therapy in-
clude bleeding (major bleeding, 0-7%,; fatal bleeding, 0-3%)
and heparin-induced thrombocytopenia (HIT, 1-5%)".

3.2.4. Low Molecular Weight Heparins

LMWHs have higher bioavailability after subcutaneous in-
jection, a renal clearance that is independent of dose, and a
longer half-life (about 20h) compared to unfractionated hep-
arin. Because of their predictable dose response, laboratory
monitoring of anticoagulant activity is usually not necessary.
Anti-Xa monitoring is an option in high-risk patient popula-
tions (renal insufficiency, obesity, pregnancy) where dose
adjustments may be necessary'®. LMWHs are the drugs most
often used in bridging anticoagulant therapy®.

3.2.5. Fondaparinux
Fondaparinux (pentasaccharide) achieves its effect by indi-

rectly inhibiting factor Xa, binding to antithrombin, thereby
potentiating its activity. The anticoagulant activity lasts up to 4
days after the last dose of the drug in a person with preserved
kidney function®®. A comparison of certain pharmacological
properties of heparin and its derivatives is given in Table 2.

4. RISK ASSESSMENT

The approach recommended by several guidelines is based on
four items intended to guide the physician through cases of
elective surgery>2122,

4.1. Thromboembolic risk assessment

The three factors with the greatest contribution to the risk
for a thromboembolic event are atrial fibrillation, an artifi-
cial heart valve, and a previous thromboembolic event. The
CHA,DS,VAS_score is used to assess the risk of atrial fibrilla-
tion?. Location, type of valve, number of prosthetic valves,
and other cardiac risk factors are used in risk stratification of
patients with prosthetic valves. As for thromboembolism, the
time after the episode and the risk of recurrence will deter-
mine the degree of risk. Venous thromboembolism includes
DVT and PE and can be classified as provoked (carries a higher
risk of recurrence) when a causative event can be identified,
or unprovoked when a cause cannot be identified?*. An exam-
ple of induced VTE is a patient with persistent risk factors such
as congestive heart failure, hereditary thrombophilia or para-
neoplastic syndrome®. The degree of risk is given in Table 3.

4.2. Bleeding risk assessment

When assessing the risk of bleeding, it is very important to
consider the type of surgical procedure the patient is to un-
dergo. Procedural bleeding risk can be divided into low risk
(0-2% two-day bleeding risk) or high risk (2-4% two-day bleed-
ing risk)®. Vascular surgical procedures belong to the series of
procedures in which the risk of acute coagulopathies and large
blood loss is considerable, and in these cases, additional cau-
tion is necessary®?°. In addition, other characteristics of the
patient should be taken into account. The HAS-BLED score is
used for risk assessment (Table 4)?’. Each positive item earns 1
point, and a HAS-BLED score >3 indicates a high risk of bleed-

ing.

Table 2. Comparison of pharmacological properties of heparin and its derivatives

Property LMWH

Source Biological
Molecular Weight (Da) 15000
Coagulation factor Xa:lla
Bioavailability (%) 30
Half-life (h) 1
Renal excretion No
Protamine reversal Complete
HIT incidence (%) <5%

Biological Synthetic
5000 1500
Xa>lla Xa
90 100
4 17
Yes Yes
Partial No
<1% Extremely rare

2 Modified according to Alquwaizani et al. *°. HIT - Heparin-induced thrombocytopenia; LMWH - low molecular weight heparins; UFH - Un-

fractionated heparin.
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Table 3. Risk stratification for thromboembolic events

Artificial heart valve

Low (annual risk of VTE
<5%)

Moderate (annual risk of
VTE 5-10%)

CHAZDSZVASC score 1-4

CHA,DS,VASc score 5-6
CVI or TIA >3 months ago

High (annual VTE risk
>10%)

CHA,DS VASc score >7
CVI or TIA <3 months ago
rheumatic valve disease

bicuspid artificial aortic valve
without other risk factors for CVI
bicuspid aortic valve with one or
more risk factors: >75 years, CHF,
AF, previous CVI or TIA

artificial mitral valve
caged-ball or disc-type artificial
aortic valve

VTE >12 months ago without
other risk factors

VTE 3-12 months ago
recurrent VTE

active malignant disease
thrombophilia ®

VTE <3 months ago

severe thrombophilia

CVI or TIA <6 months ago
@ Modified according to Douketis et al. %. AF - Atrial fibrillation; CHF - Congestive heart failure; CVI - Cerebrovascular insult; TIA - Transient

ischemic attack; VTE - Venous thromboembolism.

b Heterozygotes for factor V Leiden, heterozygotes for prothrombin gene mutation;
¢ Protein C and S deficiency, antithrombin deficiency, antiphospholipid syndrome, homozygotes for factor V Leiden, homozygotes for pro-

thrombin gene mutation.

Table 4. HAS-BLED score system

Clinical feature

Hypertension

Systolic blood pressure >160mmHg 1
Liver: chronic hepatitis, cirrhosis, bilirubin >2x UL with transaminases >3x UL

Al 1S OF e sy e Kidneys: dialysis, transplantation, creatinine > 200umol/L lor2
Cerebrovascular insult Previous stroke, especially lacunar 1
Bleeding Recent bleeding, anaemia 1
INR Unstable/high INR or TTR <60% 1
Age > 65 years 1
Use of drugs and alcohol antiplatelet drugs or NSAIDs lor2

INR - international normalized ratio; NSAIDs - non-steroidal anti-inflammatory drugs; TTR - therapeutic time in range; UL - upper limit.

4.3. When (not) to stop therapy?

The basic rule in the decision to stop or continue ACT or APT is
the assessment of the benefit that the patient would have to
depend on the decision. Patients at increased risk for bleeding
would benefit from discontinuation of therapy, while patients
at increased risk for thromboembolism would benefit from
"bridging" therapy or the shortest possible period without
ACT. Some of the scenarios often encountered in vascular sur-
gery are given below.

4.3.1. Venous Thromboembolism (VTE)

In patients with a recent episode of VTE (<3 months, especial-
ly <1 month) the risk of recurrence can be up to 40% depend-
ing on risk factors. "Personalization" of risk factor assessment
could optimize the benefit-risk ratio by reliably identifying pa-
tients at lower or higher risk of recurrent VTE and deciding
whether to continue or discontinue ACT*. Numerous scoring
systems can be used for this purpose, but what the latest Eu-
ropean Society of Cardiology (ESC) guide points out is that
in light of the increasing use of DOAC, these scoring systems
must be revised?. Current recommendations for patients on
warfarin therapy for VTE as the only indication for AK therapy
are that bridging LMWH therapy is not necessary, and warfa-
rin should be stopped at least 5 days before the procedure.
This does not exclude the possibility of using prophylactic dos-

es of LMWH in the perioperative period. Perioperative bridg-
ing therapy is also recommended for patients with a high risk
of VTE®.

New guidelines dealing with the continuation of warfarin
therapy after a surgical procedure recommend continuation
of therapy within 24 hours of the procedure. It is also advised
that resumption of therapy should be started at the dose the
patient used before discontinuation, even in procedures with
a high risk of bleeding, with the simultaneous use of LMWH
until therapeutic INR values are achieved®°.

4.3.2. Coronary stenting

In the clinical practice of vascular surgeons, patients with pre-
viously implanted coronary stents are often encountered. It
is estimated that between 15% and 20% of patients require
non-cardiac surgery up to 2 years after coronary stent implan-
tation®, It is advised that in patients who have had a stent
implanted less than 3 months before a vascular procedure,
DAPT should be continued in case of a procedure with a low
bleeding risk or P2Y12 inhibitor should be excluded, and ASA
therapy should be continued in case of major surgery. If cor-
onary stents have been placed between 3 and 12 months, it
is possible to stop P2Y12 inhibitors and continue ASA thera-
py. Clear recommendations regarding the return of patients
to DAPT have not been given, but it is considered that in the
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A practical classification of vascular procedures concerning
the risk of bleeding and thromboembolic events in patients
after coronary stenting was given by Rossini et al.*°. It should
be emphasized that the overall risk of thromboembolic events
was assessed based on several parameters such as the type of
stent, clinical and angiographic characteristics and time from
PCI procedure to surgery.

case when patients are not excluded from therapy with ASA,
it is possible to return to therapy with clopidogrel up to 24-72
hours post-procedural in the loading dose?”.

However, each case should be approached individually
and a decision made following the patient’s characteristics
and illness.

Table 5. Vascular procedures concerning the risk of bleeding and suggestions for the use of antiplatelet and anticoagulant therapy in the
perioperative period depending on the risk of a thromboembolic event.

Bleeding Vascular procedure -
risk

Thrombosis risk

L low | Moderate | _______High

Carotid endarterec- Continue Consider PTA or stenting Consider PTA or stenting
tomy Elective procedure: not con- Elective procedure: postpone
Extremity bypass traindicated the procedure for at least 30
procedure Urgent procedure: continue days after the PCI
Limb amputation Urgent procedure: continue
EVAR P2Y12  Discontinue 5 days be-  Consider PTA or stenting Consider PTA or stenting
TEVAR inhibitor ~ fore the procedure for  Ejective procedure: not con-  Elective procedure: postpone
clopidogrel/ticagrelor, traindicated the procedure for at least 30
discontinue 7 days for . days after the PCI
Urgent procedure: continue .
prasugrel; Urgent procedure: continue
continue 24-72h after
surgery (loading dose)
DOACs Stop at least 24-48h before
the procedure
Continue within 48-72h (con-
sider bridging therapy)
Moderate Open surgery of the ASA Continue Elective procedure: postpone  Elective procedure: postpone
abdominal aorta or consider EVAR or consider EVAR
Urgent procedure: continue Urgent procedure: continue
P2Y12  Discontinue 5 days be-  Elective procedure: postpone Elective procedure: postpone
inhibitor fore the procedure for  or consider EVAR or consider EVAR
clopidogrel/ticagrelor, Urgent procedure: continue Urgent procedure: continue
discontinue 7 days for
prasugrel;
continue 24-72h after
surgery (loading dose)
DOACs Stop at least 24-96h before
the procedure
Continue within 48-72h (con-
sider bridging therapy)

High Open surgery of the ASA Discontinue Elective procedure: postpone  Elective procedure: postpone
thoracic and thora- or consider TEVAR or consider TEVAR
coabdominal aorta Urgent procedure: continue Urgent procedure: continue

P2Y12 Discontinue 5 days be-  Elective procedure: postpone Elective procedure: postpone

inhibitor fore the procedure for  or consider TEVAR or consider TEVAR

clopidogrel/ticagrelor,  yrgent procedure: continue Urgent procedure: continue
discontinue 7 days for
prasugrel;
continue 24-72h after
surgery (loading dose)

DOACs Stop at least 24-96h before

the procedure

Continue within 48-72h (con-
sider bridging therapy)

2 Modified according to Rossini et al. *°. ASA - acetylsalicylic acid; DOACs - direct-acting oral anticoagulants; EVAR - endovascular aortic an-
eurysm repair; PCl - percutaneous coronary intervention; PTA - percutaneous transluminal angioplasty; TEVAR - thoracic endovascular aortic
aneurysm repair.
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4.3.3. Atrial fibrillation

The presence of atrial fibrillation in patients with the periph-
eral arterial occlusive disease (POAB) is not uncommon. Some
studies report that about 20% of patients with atrial fibrilla-
tion have a pedobrachial index <0.90%!. Also, it is estimated
that 5-10% of patients after a vascular procedure develop
postoperative atrial fibrillation®.

The recommendations are that in the perioperative peri-
od, patients suffering from atrial fibrillation should be treated
in such a way that, based on an individual assessment, as well
as different scoring systems (HAS-BLED, CHA,DS,-VASc), the
use of different AK modalities or "bridging" therapy should be
decided, in depending on the risk of a thromboembolic event
or bleeding®.

4.3.4 Triple therapy

It should be noted that around 10% of patients with recent
PClI have AF and others could have VTE, so choosing the right
antithrombotic regimen can be a challenge, especially in
the setting of a potential vascular surgical procedure. Usual-
ly, the use of triple therapy (DAPT and anticoagulant) is not
recommended for most patients due to an increased risk of
bleeding. However, there are cases in which triple therapy
is needed to achieve the best outcome for the patients, but
currently, there are no clear guidelines for the management
of triple therapy in the perioperative period. It is suggested
that, for patients presenting with AF appropriate for an OAC
who have a prior history of cerebrovascular disease and are
currently receiving APT who have undergone recent carotid
endarterectomy, stopping all APT and treating with an ACT
alone (DOAC preferred) when considered safe from the risk of
postoperative bleeding, typically 3 to 14 days after surgery *.
It should be noted that in these circumstances continuing only
ASA and bridging therapy could be the safest option, but more
evidence is needed in this regard.

Table 5 provides an overview of vascular procedures con-
cerning the risk of bleeding, with the suggestion of using anti-
platelet and anticoagulant therapy in the perioperative period

Table 6. The regime of DOAC usage in the perioperative period

depending on the risk of a thromboembolic event.

However, a clinical assessment of stopping or continuing
ACT or APT is imperative, because there are no scores or cal-
culators that would directly and unambiguously classify the
patient into one of the categories.

5. BRIDGING THERAPY

The bridging ACT consists of replacing a long-acting anticoagu-
lant (warfarin) in the perioperative period with a short-acting
anticoagulant (LMVH) when the INR is below the therapeutic
level, to limit the time of subtherapeutic levels of anticoag-
ulation and reduce the risk of thromboembolism?. Despite
growing evidence of limited or even no benefit to bridging
therapy, it is still used on a case-by-case basis. Also, few stud-
ies and guides are dealing with this type of therapy in vascular
patients. n a study by Siegal et al.* it was shown that there
is no statistically significant difference concerning the risk of
a thromboembolic event in patients who were on "bridging"
therapy and those who only stopped warfarin. On the other
hand, the risk of bleeding was up to 3 times higher in the group
of patients on bridging therapy. However, this meta-analysis
has been criticized a lot because of the heterogeneity of the
studies included in it. The latest guidelines also advise against
bridging therapy. Douketis et al.?> state that in cases where
it is necessary to stop warfarin therapy in patients with me-
chanical valves, atrial fibrillation or when the use of warfarin is
indicated only because of VTE, bridging therapy with LMWH is
not necessary, however, the level of evidence for this recom-
mendation is low, and the authors themselves point out that
despite this new knowledge, uncertainty remains regarding
best practice for most issues of perioperative use of ACT. It is
emphasized that an analysis of each case is necessary and that
patients with a high risk for a thromboembolic event (Table
3) should receive adequate bridging therapy. Douketis et al.*®
state that it is not necessary to introduce bridging therapy in
patients using DOAC due to the known pharmacokinetic prop-
erties of the drugs (Table 6).

DOAC Bleeding risk Preprocedural suspension of DOAC therapy Postprocedural continuation
(day) of DOAC therapy (day)
6 | 5 | -4 | 3| 2| S [+« [ +2] 43+
Apixaban High a
Low/moderate o
Dabigatran (CrCl > High 3
50ml/min) Low/moderate g
- High [ N & L[]
Low/moderate [N I MR N | [ [ ]
Edoxaban High s
Low/moderate 1)
Rivaroxaban High
Low/moderate

2 Modified according to Douketis et al. 2. CrCl - creatinine clearance; DOAC - direct-acting oral anticoagulant.

b No DOAC that day
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6. CONCLUSION

Vascular surgical patients represent a population of complex
patients in whom platelet coagulation and aggregation mech-
anism are dysregulated in many cases. Although there are
currently numerous studies and guides that directly or indi-
rectly deal with the perioperative use of anticoagulant and an-
tiplatelet therapy, there is no broad consensus and unequiv-
ocal evidence that can guide the physician towards the right
modality of therapy, especially in complex vascular patients.
The final decision rests with the doctor, who should, based
on the individual assessment of each patient, determine the
risk and thus determine the modality of anticoagulant and/or
antiplatelet therapy.
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